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IS YOGA EFFECTIVE FOR KNEE OSTEOARTHRITIS IN OLDER WOMEN?
C. Cheung 1, J. Wyman 2, B. Resnick 3. 1 St. Catherine Univ., St. Paul, MN, USA;
2Univ. of Minnesota, Minneapolis, MN, USA; 3Univ. of Maryland, Baltimore,
MD, USA
Purpose: Although yoga is recommended as an exercise intervention to
manage arthritis, there is limited evidence documenting its effectiveness
in osteoarthritis (OA), with little known about its long term adherence and
impact. This study's aims were to assess the feasibility and potential efﬁ-
cacy of a group-based Hatha yoga exercise program in reducing pain/
stiffness, enhancing physical function, and improving quality of sleep/life
in older women with knee OA.
Methods: A randomized controlled trial designwith two armswas used: 1)
a treatment group received the 8-week yoga intervention involving group-
based and home-based exercise sessions, and 2) a delayed treatment
control group. The inclusion criteria were: 1) Cognitive intact community
dwelling women ages 65 years or older, 2) have physician diagnosed and
symptomatic kneeOA, 3) havenotpracticed yoga in thepast 5 years; and (4)
not currently participating in a supervised exercise program. Yoga poses
thatwere used inpreviousOA studies and those currently recommendedby
the Arthritis Foundation were reviewed by a group of certiﬁed yoga
instructors (n¼5) for their appropriateness, feasibility, and safety. Partici-
pants completed a weekly 60-minute yoga group-based session led by
a certiﬁed yoga instructor for 8 weeks, and were requested to practice four
additional 30 minute home sessions/week. Outcome measures included:
the Western Ontario and McMaster (WOMAC) Universities OA Index scale,
the Short Physical Performance Battery, the Pittsburgh Sleep Quality Index,
the SF-12, and the Cantril Self-Anchoring Scalewhichwereused at baseline,
4 weeks (during active treatment), 8 weeks, and 3months follow-up. The 3
month outcomewas designed to evaluate the carry-over effects of the yoga
intervention and long-term exercise adherence.
Results: A total of 36 older women were recruited. The average age of
participants was 72 years (SD 5.6, range 65-86 years), with racial/ethnic
backgrounds: White (86%), Black/African American: 11%, and Hispanic: 3%.
Almost 40% of participants had a BMI of over 30, and 44% have 2-3 co-
morbidities. Preliminary results based on the ﬁrst cohort (n ¼ 18) revealed
that OA symptoms were signiﬁcantly different between the control and
intervention groups at 8weeks (p¼ .001). After the yoga intervention, both
treatment and delay treatment groups demonstrated improvements in OA
symptoms after 4 weeks (WOMAC global scores: t ¼ - 2.64, p ¼ .017) and
after 8 weeks (t ¼ - 4.47, p ¼ .000). Changes from baseline for sleep and
quality of life at 4 weeks and 8 weeks during the active treatment period
(for both groups) were not signiﬁcant. Themajority of older women (n¼13)
participated  75% of classes, with common barriers being illness and lack
of transportation. Older women practiced on average 112 minutes/week
(mean adherence rate 47%) at home, 67% practiced  4 days/week and 44%
practiced  120 minutes/week as recommended. No adverse events were
reported during both class and home practice sessions. All 18 participants
enjoyed the yoga interventionprogramandwill recommend yoga toothers.
Conclusions: A weekly yoga program with home practice appears to be
a feasible, acceptable, and safe option for older women with knee OA that
may lead to improvements in physical function, and less stiffness and pain.
This study advances current knowledge on the use of yoga for OA
management. Information gained from this pilot study will inform the
design of a larger clinical trial testing its efﬁcacy.558
CARDIOVASCULAR RISK FACTOR CHANGES FOLLOWING THREE
DIFFERENT MAINTENANCE PROGRAMS IN OBESE KNEE
OSTEOARTHRITIS PATIENTS AFTER A MAJOR WEIGHT LOSS:
A RANDOMIZED CONTROLLED TRIAL
P. Christensen 1,2, R. Frederiksen 1, H. Bliddal 1, B.F. Riecke 1,
E.M. Bartels 1, M. Henriksen 1, T.J. Sørensen 1,3, H. Gudbergsen 1,
K. Winther 4, A. Astrup 2, R. Christensen 1,3. 1 The Parker Inst., Frederiksberg,
Denmark; 2Dept. of Human Nutrition, Univ. of Copenhagen, Frederiksberg,
Denmark; 3 Inst. of Sports Sci. and Clinical Biomechanics, Univ. of SouthernDenmark, Odense, Denmark; 4Clinical Chemistry Lab., Frederiksberg Hosp.,
Frederiksberg, Denmark
Purpose: Obese patients with knee osteoarthritis (OA) should be encour-
aged to lose weight and maintain it at a lower level to obtain symptomatic
relief of OA. As secondary endpoints in a knee OA trial our aim was to
compare the changes in cardiovascular risk factors after 1-year of diet
therapy or knee exercise vs. control in obese patients after a major weight
loss. We hypothesized that a supervised dietary program, rather than an
exercise regimen with the same amount of attention, would improve
cardiovascular risk factors in obese patients with knee OA.
Methods:Obese individuals (>50 years) having kneeOA (ACR criteria), were
enrolled in a 16-week intensive weight loss program, provided a formula
weight lossdiet for 8-weeks followedby8weeksonanormalhypo-energetic
diet. Theywere then randomized toeither 1-yearmaintenanceprogramwith
[D] continuous dietary support, or [E] a specialized knee exercise program,or
[C] a control group receivingno support foroneyear. The amountof attention
was exactly the same in D and E. The endpoints in this secondary data
analysis are changes in waist circumference, number of patients character-
ized as havingmetabolic syndrome (MS; American heart association criteria,
incl: central obesity, elevated triglycerides, too lowHDL cholesterol, elevated
blood pressure and blood glucose) and changes in vitamin D used as a novel
risk factor of cardiovascular disease. The statistical analyses were based on
the intention-to-treat population using non-responder imputation (BOCF)
for missing data. Two sided signiﬁcance tests were used throughout. We
applied a likelihood-based approach to general linearmixedmodels, dealing
with the repeated (longitudinal) measures in the statistical model.
Results:192participants,meanage63 (SD6)years,meanweight103.2 (15.0)
kg, and BMI of 37.3 (4.8) kg/m2 were randomized (1:1:1; 64 patients in each
group). The average baseline waist circumference was 111.3 (10.9) cm,
average vitamin D was 48.2 (20.4) nmol/L, and the number of participants
with MS in the groups D, E and C was 44, 43 and 44 respectively. Mean
changes inwaist circumference 68 weeks from baseline, in D, E, and C were
-8.3, -4.6 and -6.9 cm, respectively (ANCOVA: P<.0001); D lost signiﬁcantly
more cm than did E: -3.7cm (95%CI -5.7;-1.7cm; P<.0004). Vitamin D
increased in all treatment groups and in D, E and C the changeswas 27.4,18.0
and 20.1 nmol/L, respectively (ANCOVA: P¼.0003); D experienced a signiﬁ-
cantly larger increase than E: 9.5 nmol/L (95%CI 3.6;15.3nmol/L; P¼0.0015)
Finally, the composite CV risk factor -the number of patients with MS at
follow-up were 26 (41%), 33 (52%), and 33 (52%), respectively (P¼0.33);
apparently with no signiﬁcant difference between D and E - although with
a potential absolute difference of 11%point in favor of dietary maintenance.
Conclusions:Continueddietarysupport foroneyear afteramajorweight loss
in patients with knee OA improved cardiovascular risk factors signiﬁcantly
more than a knee exercisemaintenance program. Although the sustainability
of weight loss and improvement of risk factors was signiﬁcantly better in the
diet group, this trial did notﬁnd evidence of a difference between continuous
attention fromadietitian following a 1-yearmaintenance programcompared
to either exercise or no attention in terms of classiﬁcation of MS.
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RELATIONSHIP BETWEEN SELF-REPORTED DISABILITY AND
OBJECTIVELY MEASURED PHYSICAL CAPACITY IN PATIENTS WITH
KNEE OSTEOARTHRITIS. A SYSTEMATIC REVIEW AND META-
REGRESSION ANALYSIS.
C.B. Juhl 1,2, R. Christensen 1,3, E.M. Roos 1, W. Zhang 4, H. Lund 1. 1Res. Unit
for Musculoskeletal Function and Physiotherapy, Univ. of Southern Denmark,
Odense, Denmark; 2Dept. of Physiotherapy, Copenhagen Univ. Hosp.,
Gentofte, Copenhagen, Denmark; 3Musculoskeletal Statistics Unit, The
Parker Inst., Copenhagen, Denmark; 4Academic Rheumatology, Univ. of
Nottingham, Nottingham, United Kingdom
Purpose: To investigate the relationship between patient-reported
disability and objectivelymeasured physical capacity in patients with knee
osteoarthritis (OA).
Methods: A systematic review and meta-analysis was performed based on
published trials investigating exercise therapy identiﬁedbya comprehensive
literature search. Eligible trialswere randomized controlled trials comparing
Abstracts / Osteoarthritis and Cartilage 20 (2012) S54–S296 S281anyexercise interventionwitha shamornon-interventioncontrol inpatients
with knee OA. Trialswere included if patient-reported outcome on disability
and at least one of the four predeﬁned outcomes on physical capacity were
reported; 1. range of motion in the knee joint, 2. walking speed, 3. muscle
strength in leg extensors and 4. aerobic capacity (VO2max). Standardized
mean differences (SMD) on disability and physical capacity were estimated
from differences in mean changes between intervention and control group,
divided by the pooled within-group standard deviation. Only physical
capacity measures used in at least 5 trials were analyzed. Meta-regression
analyses were performed to examine the relationship between SMD in
disability and the SMDmeasures on physical capacity.
Results: Twenty seven randomized trials comparing 33 exercise interven-
tionswith controlswere included in the analyses. Themost frequently used
objective outcomes on physical capacity weremuscle strength andwalking
speed, used in 24 and 19 exercise therapy interventions, respectively. Range
ofmotion and VO2maxwere only used in 3 and 2 interventions respectively
and was not analyzed further. There was a statistically signiﬁcant rela-
tionship between change in walking speed and self-reported disability
(slope1.29 [95%CI: 0.66; 1.92]; P<0.001), indicated byadecrease from0.25
to 0.12 in the between study variance (tau2), when using SMD for walking
speed as covariate in a meta-regressions analysis. This result indicate that
a difference in two exercise interventions at 1.0 in SMD inwalking speed on
average will show a difference at 1.29 in SMD in self-reported disability. In
contrast, no relationship between change in muscle strength and self-
reported disability was found (slope 0.004 [95% CI: -0.19; 0.20]; P¼ 0.966),
also indicated by an increase from 0.17 to 0.23 in the between study
variance (tau2), when using SMD for muscle strength as covariate.
Conclusions: Change in walking speed in patients with OA in the knee is
associated with self-reported disability, in contrast to change in knee
extensor muscle strength. This result could imply that exercise therapy
interventions should focus on gait training rather than muscle strength in
order to reduce disability.
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A MASSAGE THERAPY ON PAIN RELIEF FOR KNEE OSTEOARTHRITIS;:
A SYSTEMATIC REVIEW AND META-ANALYSIS
W. Yuan 1, R.R. Bannuru 2, L. Kong 1, Y. Cheng 1, T. McAlindon 2, M. Fang 1, C.
Wang 2. 1 Shanghai Univ. of Traditional Chinese Med. of Yueyang Hosp.,
Shanghai, China; 2 Tufts Med. Ctr., Boston, MA, USA
Purpose: Massage therapy is effective for painful musculoskeletal condi-
tions by increasing local circulation, muscle relaxation, joint ﬂexibility and
tone of supportive musculature and may therefore beneﬁt knee OA.
However, no systematic quantiﬁcation of massage therapy on symptom-
atic KOA exists. Our aim was to determine the safety and effectiveness of
massage therapy on symptomatic KOA.
Methods: A comprehensive search of 6 eastern and western databases
through October 2011 was performed.We included randomized controlledTable 1
Randomized Controlled Trials Evaluating the Pain Relief Effect of Massage on Knee OA
Author, yr Country AgeD N Massage (Dose: # times / # sessions) Control
Wang, 2008 China 61 120 Chinese massage (15 mins/7 sessions) Acupun
Deng, 2009 China 54 89 Chinese massage (20 mins/15 sessions) Ultra sh
(25mins
Liu, 2009 China 59 77 Chinese massage (15 mins/20 sessions) Diclofen
*Fan, 2010 China 64 96 Chinese massage (20 mins/30 sessions) Celecox
*Fan, 2010 China 61 96 Chinese massage (20 mins/20 sessions) Ibuprof
*Gong, 2011 China 61 96 Chinese massage (20 mins/20 sessions) Ibuprof
Deyle, 2000 US 61 83 Massage and knee exercise (60 mins/8
sessions)
Ultrasou
*Yip, 2008 Australia 74 59 Aromatic ginger & orange essential oil
massage (30 mins/6 sessions)
Conven
*Perlman,2006 US 68 68 Swedish massage. (60 mins /12
sessions)
Wait-lis
*Pollard, 2008 Australia 56 43 Macquarie injury management
(6 sessions)
Sham m
a Standardized Mean Difference for between group comparisons. b Conﬁdence interval
*included data-analysis. [¼increase; Y¼decrease. WOMAC¼Western Ontario and McMatrials (RCTs) of massage therapy for KOA with knee pain (VAS or WOMAC)
as an endpoint. Study quality was established with Jadad criteria assessing
randomization, blinding and drop out rates. The differences between
treatment groups in each study were pooled as mean change (95% CI,
p-value). Based on the availability of sufﬁcient quantitative data, we also
performed a meta-analysis for the effects of massage on pain using
a random effects model for pooling standardized mean difference.
Results:We identiﬁed 148 (112 in Chinese, 36 in English) potentially relevant
studies. Ten trials with 827 subjects (72% women) met our eligibility criteria.
Mean agewas 62years,mean symptomdurationwas 8 years,mean treatment
duration was 3.4 weeks (range 2 to 8 weeks). Six studies were conducted in
China using the Chinese classical massage therapy. Four studies were con-
ducted in western countries, one used Swedish full-body massage, one used
aromatic essential oil massage, and two used other combination massage
methods. Table 1 summarizes the trials evaluating the effect of massage on
pain symptoms. The overall study quality was modest (mean Jadad score ¼
2.3). All 4 western studies reported that there were beneﬁcial effects of
massage therapy on pain improvement. The meta-analysis results from 3
western studies showed that after 2 to 8 weeks of therapy there was a statis-
tically signiﬁcant decrease in pain [-0.67 (95% CI, -0.10 to -0.33)] favoring
therapeutic massage versus usual care or sham controls. The 3 studies
comparing Chinese massage therapy versus NSAID controls showed no
statistically signiﬁcant differences [0.03 (95% CI, -0.20 to 0.26)]. In addition, 4
studies reportedan improvement inoverall health statusof patientswithKOA.
No adverse events associated with massage therapy were reported.
Conclusions: The evidence suggests that massage therapy may be helpful
in the treatment of symptomatic KOA. The studies are very heterogeneous,
and there is insufﬁcient evidence for a deﬁnitive conclusion. Rigorous and
well-controlled randomized trials are warranted.
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HOW EFFECTIVE IS TAI CHI MIND-BODY THERAPY FOR KNEE
OSTEOARTHRITIS (KOA)? A SYSTEMATIC REVIEW AND META-ANALYSIS
R.R. Bannuru, S. Abariga, C. Wang. Tufts Med. Ctr., Boston, MA, USA
Purpose: Tai Chi is an ancient Chinese exercise discipline that uses an
integratedmind-body approach to both enhance muscle function, balance,
ﬂexibility, and self-efﬁcacy and reduce pain, depression, and anxiety. Thus
Tai Chi may be especially suited for the therapy of KOA. Even though
several randomized controlled trials have examined the effects of Tai Chi
for patients with both knee and hip OA, no systematic quantiﬁcation of Tai
Chi on symptomatic KOA exists. Our aim was to determine the effective-
ness of Tai Chi on symptomatic KOA.
Methods: A comprehensive and systematic literature search of MEDLINE,
Cochrane database, EMBASE and Chinese databases was performed from
inception to November of 2011 and used all possible search terms for Tai
Chi and osteoarthritis. We also hand searched review articles, manuscripts,
and supplements from medical journals for additional studies. We(Dose: # times / # sessions) Duration
weeks
Pain VAS or WOMACa,b
Mean Difference (95%CI)
P-value
cture, (6 sessions) 2 VAS 0-10 [1.25 (0.82, 1.68) <0.05
ort wave
/15 sessions)
2 VAS 0-6 Y0.59(0.25, 1.43) 0.03
ac sodium (75mg/ x3wks) 3 ND <0.05
ib (200mg/ x30days) 4 VAS (0-10) Y0.07 (-0.39, 0.53) 0.21
en (600mg/x 3wks) 3 VAS (0-100) [0.23 (-4.88, 5.24) >0.05
en (600mg/day x 3wks) 3 VAS (0-10) Y0.01 (-0.47, 0.45) >0.05
nd (10 mins/8 sessions) 4 WOMAC Y <0.05
tional treatment 3 WOMAC Y -0.53(-1.19. 0.14) >0.05
t 8 WOMAC Y-16.6 (-7.0, -25.2) <0.001
anual therapy (6 sessions) 2 VAS(0-10) Y1.0b ND
cannot be calculated from published data, ND¼ No data. N¼ number of included;
ster Universities Osteoarthritis Index;; VAS¼Visual Analogue Scale
